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Abstract 
Four critical factors, the per capita GDP, energy consumption, energy structure, and CO2 emissions, 
are mainly considered as the indicators to measure the level of low-carbon economic development. The 
CO2 emissions in China increased rapidly to 7706.83 Mtons in 2009, This paper analyzed the mechanism 
of CO2 emission changes and puts forward the pressure-driven environment protection model, then 
analysis the measures to control CO2 emissions under the low-carbon economy. 
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1. Introduction 
Low-carbon economy refers to an economy that has a minimal output of GHG into the biosphere, 
namely, an economical model based on small energy consumption, low environmental pollution, low-
carbon emission. The nature of low-carbon economy is to utilize energy efficiently and to exploit clean 
energy, seeking green GDP.(Green GDP is an index of ecnomic growth which deducts the cost of 
environmental damage and resources consumption from the traditional gross domestic product.) 
The current course of CO2 emissions is due to continuing consumption of the fossil fuels in 
construction, industrial production and social activities. Environment pollution from fossil fuel 
combustion is damaging human health, air and water quality, agriculture, and ultimately the economy. 
Many of Chinese cities are among the most polluted in the world. The increase of greenhouse gases 
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(GHG) is mainly due to the growing emissions of CO2 which represents 80% of the total emissions of 
GHG. Many scientists and environmental groups are attempting to identify targets for CO2 reductions so 
as to supply the base information for making the international policies to address global climate change. 
To develop low-carbon economy, it is necessary for China’s energy and environmental policy makers to 
know fully changes and the driving forces governing CO2 emission levels and their evolution. 
The paper is organized as follows: Section 2 briefly reviews the literature and CO2 emissions trends in 
China; Section 3 analyses the mechanism of CO2 emissions and China’s CO2 control 
strategy.Conclusions are reported in section 4. 
2. Literature review and CO2 emissions trends in China 
China has paid much attention on low-carbon development. Zhuang(2005) considers low-carbon 
economy as reducing CO2 emmissions as much as possible through technology innovation and system 
innovation while ensuring normal economic growth. Feng and Niu(2009) point out that low-carbon 
economy is a generic term of low-carbon industry, low-carbon technology, and low-carbon life, etc.Zhao 
(2011) studied low-carbon economic development in China based on IEAP model, and indicates that 
China has achieved a considerable decrease in its CO2 emissions mainly due to improved energy intensity. 
China is the world’s second-largest source of CO2 emissions behind the United States, the CO2
emissions from fuel combustion has increased from 1454.65 Mtons in 1980 to 7706.83 Mtons in 2009, an 
annual increase of 8.02% (see Fig.1). There are many great challenges facing the goal of carbon emission 
reduction and therefore policy strategy plays a key role in the development plan for China. At the end of 
2009, China started to focus on the reduction of carbon density for the first time, and it will be a challenge 
for energy sector not only with respect to energy quantity and energy efficiency, but also energy structure. 
        Fig.1. CO2 emissions in China during 1980-2009 
3. China’s CO2 control strategy 
Nowadays, China’s economy is in a stage of energy transition. Considering the energy depletion and 
environment damage brought about by the over-heated economy, it is best to keep a modest economic 
development in order to save energy and protect environment. For China, the only way to deal with the 




































<HDUV
0W
RQ
V
283 Xiao-li Liu  /  Procedia Engineering  37 ( 2012 )  281 – 286 
sharp conflict between rapid economic growth and high CO2 emission is to develop a low carbon 
economy, including technological innovation, transforming economic growth patterns and social 
consumption model. 
We will deeply analysis the mechanism of environment according to the situation of China. 
Environment quality’s scale indexes are the decrease amount of CO2, SO2, solid offal and etc. In the mid 
industrialization in China, many corporations are indifferent to the idea of environment protection. The 
driver of environment protection comes from stress of the central and district governments, including 
compulsory policy and incentive policy. The compulsory policy provides impetus by administration and 
law means to regulate the contamination standard. The incentive policy encourages environment 
protection by economic means such as collecting environment tax and contamination emission fee. In 
addition, publicizing environment-protecting knowledge promotes social willingness for environment 
protection as well. 
The central government establishes environment protection policy based on the environment 
improvement. Meanwhile, the industry and energy structure reaches optimization by its internal industry 
domino effect, region domino effect and energy domino effect, and finally improves environment quality 
and forms a benign closed loop system (see Fig.2). 
Since the emissions mainly result from consumption of fossil fuels, reducing energy consumption 
seems to be the direct way of handling the problem. However, due to its negative impacts on economic 
development, reducing energy consumption may not be viable for China. In the future, the Chinese 
government should actively absorb successful international experiences and draw out feasible and 
operable policies and measures to encourage energy conservation and environment protection. 
Firstly, the mode of economic development can affect environment quality. The second sector appears 
to have the highest share of responsibility on the continuous rise of CO2 emissions, the CO2 emissions 
mainly come from the industrial sector and coal consumption, in the period of 1980-2009, the industrial 
CO2 emission accounts for about 66.31-85.93% of total CO2 emissions. If China’s economic growth 
keeps relying on these resource and energy dependent industries, the future of China’s economic growth 
is doomed. Hence China should jump through the mesh of heavy industrialization to a more efficiency-
oriented and less resource-depleted development mode, so that more energy can be saved and a better 
environment can be reserved for the next generation. 
Secondly, energy conservation is so far the most important mean to reduce CO2 emissions, the 
composition of energy consumption in China is unbalanced in comparison with other countries. China’s 
heavy reliance on coal will make it the largest emitter of CO2 in the world. Furthermore, China’s energy 
mix has not changed significantly. In the early 1980s, coal accounts for 71% of total energy consumption. 
It dropped to its lowest point of 66% in 2002, but by 2009, it had climbed back to 70% (National Bureau 
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of Statistics, 2010). This situation has imposed a high cost on the economy in terms of environmental 
damage associated with excessive use of coal. Because other options like fuel switching and renewable 
       
Fig.2. The mechanism of pressure-driven environment protection model in China 
resources have much less potential in the short and medium term. China is a country short of clean energy 
(such as oil, natural gas and hydro power and others), and nearly half of domestic oil consumption 
depends on import currently. Therefore, one effective long-term policy is to diversify energy supply with 
preference on renewable energy (hydro, biomass, wind, geothermal, solar, and tidal). In 2005, China 
firstly enacted the Renewable Energy Act to provide the legal base for the development of renewable 
energy and formulate its principle of R&D, industrialization, popularization & application and economic 
incentive for renewable energy exploitation and utilization. In 2007, the Medium and Long Term 
Development Plan for Renewable Energy stipulated a concrete goal that the ratio of renewable energy in 
total energy consumption should be no less than 10% in 2010 and 15% in 2020, while the renewable 
should account for no less than 30% of total power generation capacity in 2020. Additionally, there is 
potential for changes through additional production of nuclear energy and alternate energy sources in 
China and/or through policies to improve energy efficiency in the Chinese economy. 
Thirdly, the central government should place tight limitations on the export of high energy-intensive 
products and the investment in the energy-intensive products. As a major exporter of energy-intensive 
products, China consumed much energy while emitted much GHG, such as CO2. Increases in the ratio of 
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exports to domestic demand of secondary energy exert an increasing impact on CO2 emissions related to 
primary energy input for exports (Wu et al., 2006). However, given China’s high use of coal in electricity 
production and inefficient production systems relative to those nations exporting goods to China, this 
assumption largely overestimates the actual embodied CO2 in China’s imports.  
Fourthly, Technological innovations and improvements are one of the most effective ways of 
reducing CO2 emissions. As the leading emitter of CO2, China will come under increasing pressure to 
assume more responsibility for its emissions. Some Chinese businesses are already willing to take 
actions.Increases in energy efficiency will also lead to changes in other emissions. Government-supported 
R&D, technical assistance, training, and information exchange continued to play an important role in 
China’s energy efficiency improvement in 1990s. Introducing the CO2 tax is an effective way to decrease 
emissions. Whenever feasible, energy conservation and reduction of output share of energy-intensive 
sectors are important strategies for reducing energy intensity. 
Lastly, it is urgent to set up and complete an effective environment-protection management system, 
increase investment of environment-protection, and enact the environment-protection laws. In addition, 
promoting regulation measures and enhancing supervision of pollution emission can also guarantee the 
realization of environment-protection goals. At the same time, it is important to emphasize the critical 
role played by local governments in environment-protection. The central government has forbidden some 
low efficiency production, including shutting down inefficient generators in the electricity sector and 
terminating inefficient mining operations. In the future, the Chinese government must implement more 
economic incentive policies to enhance energy efficiency. 
China plans to rehabilitate old plants with large and relatively efficient units. These initiatives could 
be expected to play a role in continued reductions in China’s carbon intensity, thus reducing fuel 
consumption and improving the environment. With the growth of average labor productivity, which has a 
dominant positive effect on CO2 emissions, is expected to recover in the near future due to reforms in the 
industrial sector (Libo Wu, et. al, 2005). 
4. Conclusions 
Today China is in a critical transition period starting from a resouce-dependent economy to low-
carbon economy pattern. CO2 emissions is one of the most important  indicators to measure the level of 
low-carbon economic development. The paper proposes the pressure-driven environment protection 
model, and discusses the measures to control China’s CO2  emissions. 
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